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Introduction
In a recent paper (Wagstaff et al. 2018) , we provided an overview of an international database on Health Equity and Financial Protection Indicators (HEFPI). The data set provides data on the delivery of health service interventions, health outcomes, and 'financial protection' in health,
at both the population level, and for subpopulations (defined by household living standards) along with a summary measure of inequality known as the concentration index (Wagstaff et al. 1991; Kakwani et al. 1997) . The data are computed from well-known household surveys that have been conducted by, or in partnership with, national governments, such as the Demographic and Health
Survey (DHS) and the Living Standards Measurement Study (LSMS).
This paper outlines changes that have been made in the 2019 version of the HEFPI database. On the financial protection side, the number of indicators has been expanded in the 2019 database from five to 14. Moreover, several estimates have changed from the 2018 database, reflecting in part our analysis of new surveys (or adaptations thereof) since releasing the 2018
database, but also refinements we have made to out-of-pocket expenditure estimates for some surveys included in the 2018 database. On the health equity side, the 2019 HEFPI database includes 197 more datapoints than the 9,733 in the 2018 database. This increase is the result of two major counteracting enhancements of the database: the addition of 535 new datapoints, of which 493 come from recent Multiple Indicator Cluster Surveys (MICS) and several new DHS; and the removal of 338 previously included datapoints for eight health equity indicators which, after a thorough quality review, were concluded to be substandard. These changes are detailed in the sections below.
Financial protection indicators
On the financial protection side, for the 2019 HEFPI database, 1,846 surveys were analyzed and 650 were retained covering 149 countries. The number of indicators has also been expanded from 5 to 14. In addition, in many cases, estimates have changed from the 2018 database, reflecting in part our analysis of new surveys (or adaptations thereof) since releasing the 2018 database, but also refinements we have made to out-of-pocket expenditure estimates for some surveys included in the 2018 database.
New indicators
The HEFPI 2018 database included five financial protection indicators: the incidence of (i.e. fraction of households experiencing) 'catastrophic' health expenditures, defined alternately as expenditures exceeding 10% of consumption or income, or as expenditures exceeding 25% of consumption or income; and the incidence of (i.e. fraction of households experiencing) impoverishing expenditures, defined as expenditures without which the household would have been above the poverty line, but because of the expenditures is below the poverty line, with two absolute poverty lines ($1.90-a-day and $3.20-a-day in 2011 purchasing power parity (PPP) dollars) and one relative poverty line (50% of median consumption or income).
The HEFPI 2019 database includes these five indicators plus nine new financial protection indicators:
1. The incidence of impoverishment for two other international poverty lines proposed by Joliffe and Prydz (2016), namely $5.50-a-day (relevant to upper middle-income countries) and $21.70-a-day (relevant to high-income countries).
2. The incidence of impoverishment using the societal poverty line (SPL) proposed by Joliffe and Prydz (2017), equal to the higher of two poverty lines: the $1.90-a-day line or 50% of median consumption.
4. The HEFPI 2019 database also includes mean annual household per capita out-of-pocket expenditure in 2011 PPP $ terms.
5. In addition, the 2019 database includes the out-of-pocket expenditure "budget share" -the fraction of household consumption or income absorbed by out-of-pocket expenditures. This turns out to be highly correlated with the incidence of catastrophic expenditures using the 10% threshold (Wagstaff et al. 2019) . Over 30 of the surveys we use ask about out-of-pocket expenditures in both the consumption and health modules. Very often there are differences across them in the number of items and the recall period. Lu et al. (2009) find that use of the single-item question leads to a smaller estimate of out-of-pocket expenditure than the survey's multi-item question and a 4-week recall period leads to a larger (annualized) estimate of out-of-pocket spending than a 12-month recall period. Our sense is that a single item is unrealistic and that -at least up to a point -asking more items is better.
Ideally, the list should explicitly separate outpatient and inpatient care. It also seems clear that a while a 4-week recall period might be appropriate for frequently consumed items, such as over-thecounter medicines, it is too short for most items of health expenditure, and far too short for inpatient care, where a 12-month window seems more appropriate. We ended up switching modules in several surveys we used in the HEFPI 2018 database, mostly to the consumption module, which typically did better in terms of the number of items, separating outpatient and inpatient care, and the appropriateness of the recall period. Wagstaff et al. (2018) . Sometimes, however, the decision was based on other factors: for example, we learnt that the public release of the US Consumer Expenditure Survey is top-coded which is an issue given we are interested in especially large out-of-pocket expenditures.
We also realized that our estimates had not exploited the panel nature of the data set. We ended up favoring instead our (new) estimates from the US Current Population Survey.
Health Equity Indicators
On the health equity side, the 2019 HEFPI database includes 9,930 data points -197 points more than the 9,733 points in the 2018 version. This increase is the result of two major counteracting enhancements of the database: on the one hand, we added 535 entirely new points, of which 493
come from the addition of all available fifth and sixth wave surveys of the MICS and several new DHS; on the other hand, we conducted a major quality review of all data points for eight health equity indicators for which we examined the country time-series and dropped 338 previously included outlying points for which we could not find a policy or epidemiological explanation.
This trend-check exercise is detailed further in section 3.1 on dropped data points. Section 3.2 discussed data points which are included in both the 2018 and 2019 HEFPI versions but change in value due to changes in their underlying source or our indicator definitions, or because of coding corrections. Section 3.3 introduces the data points we newly added to the HEFPI database in its 2019
version. Finally, section 3.4 gives an overview of the subnational surveys included on the health equity side of HEFPI.
Dropped data points
For the 2019 HEFPI database, we quality-checked all points from the 2018 database and all newly obtained points for the following eight health equity indicators: Inpatient care use, 4+
antenatal care visits, skilled birth attendance, full child immunization, formal health care provider visits for children with acute respiratory infections, receipt of oral rehydration salts among children with diarrhea, adult inpatient care use, mammograms, and pap smears.
The quality check consisted in reviewing each point in a country's time-series for the respective indicator via visual inspection of trend charts. For outlying points that we computed from microdata we reviewed, and if necessary corrected our code. 3 If the data came from publications or if we found our coding to be correct, we re-checked if the survey's raw data indeed allowed us to construct the indicator in line with or sufficiently similarly to the HEFPI indicator definitions 4 -and dropped the point if we found this to not be possible. If definitions were sufficiently similar, we further examined if there was a policy or epidemiological explanation for the outlying indicator value. If no such explanation could be found, we dropped the data point. 5
For example, we found no coding errors or definitory inconsistencies in the 2011 DHS Benin oral rehydration salts receipt rates for children with diarrhea, but nevertheless dropped the point as it was far above the rate of prior and subsequent DHS and MICS surveys (see Figure 2 ), and no policy or epidemiological explanation for this divergence could be found. 
From multiple to single sources
For the 2018 database, we allowed multiple data sources for data points of a given year and indicator. In these cases, the HEFPI data point's value was computed as the unweighted mean of the indicator values from each source. For instance, the HEFPI 2018 stunting rate for Rwanda in 2000 -46.2% -was computed as the mean over the data points from the 2000 DHS and MICS surveys.
In the 2019 database we no longer use such averaging and instead rely on a single source per data point. When data is available from multiple sources, we select the point to include based on four criteria: (1) Consistency in data sources over time (e.g. prefer the Rwanda 2000 DHS stunting point over that from the MICS as all other points in the stunting time series for Rwanda come from DHS);
(2) survey sample size with a preference for larger surveys in order to minimize sampling error; (3) fit with the overall time series where points are dropped if they form outliers without a credible explanation; (4) preference for data points we computed from the micro-data ourselves over data points from publications. 8, 9 Complete replacement
In some cases, we replaced points' previous source(s) with an entirely new source. Most of the time, this occurred when we managed to obtain the microdata of a point that we had previously sourced from a publication -such as Kosovo's 2013 skilled birth attendance rate that came from the MICS survey report in the 2018 HEFPI database and that we now computed from the microdata ourselves.
Encouragingly, in most cases, any changes in indicator values resulting from the changes in sources are small -the median change relative to the 2018 HEFPI indicator value is 3.9 percent. But sometimes, the changes are meaningful, such as for the United Kingdom's 2003 inpatient care rate which drops by five percentage points to 8.3 percent when we exclude Eurobarometer data and exclusively rely on the General Household Survey (GHS). 
Changes in survey identifiers
For a number of data points in the 2019 HEFPI database which we list in Table 2 , we abbreviated survey identifiers used in the 2018 version or corrected them where we previously had used an incorrect survey year. 13 When a survey used a pap-smear utilization question with a reference period other than 3 years, we transform the survey utilization rates to a 3 year reference period using the formula for the probability of an event over multiple trials, 1 1 where is the percentage of women obtaining pap smears over the survey's reference period (in years), and is our target reference period of 3 years. For surveys where the reference period is unspecified ("Have you ever had a pap smear/mammogram?"), we assume where and are the upper and lower bounds, respectively, of the age-group for which the survey question is asked (e.g. 65 and 21). 14 Age-ranges always refer to the age at the time of the survey interview (i.e. not the age during which the pregnancy the woman is asked about occurred). range in the 2018 HEFPI version to achieve definitory consistency between these survey families and the World Health Survey (WHS) that only collected pregnancy outcome data for women 18 and older. However, as the number of surveys in HEFPI that have maternal and child health data available from age 15 increases (e.g. by adding MICS 5 and 6 surveys) and as the WHS that was conducted in 2002-2004 becomes increasingly dated, the 2019 HEFPI database switches to the 15-49 age-group whenever the raw survey data permit it. Users of the 2019 HEFPI version's skilled birth attendance and antenatal care use data should be mindful of the new age-group inconsistency in the WHS data points that continue to come from women age 18-49.
All other indicator definitions of the 2018 HEFPI database remain the same. 15 Table 3 shows the newly changed definitions of the pap smear, skilled birth attendance, and antenatal care indicators. Percentage of most recent births in last two years with at least 4 antenatal care visits (women age 15-49 at the time of the survey) DHS, MICS, WHS Births attended by skilled health staff (% of total)
Percentage of most recent births in last 2 years attended by any skilled health personnel (women age 15-49 at the time of the survey). Definition of skilled varies by country and survey but always includes doctor, nurse, midwife and auxiliary midwife). errors whenever we were confident that we could recover the true indicator values from the raw data.
DHS, MICS, WHS
Moreover, for the 2019 HEFPI database, we reviewed all MICS data points. We corrected coding errors, and, among other things, better aligned the definitions of "skilled birth attendants", "modern contraceptives", and "formal health care providers" (to treat child acute respiratory infections) with those used for points from DHS and other maternal and child health surveys.
In total, coding corrections led to changes of 10 percent or more relative to 2018 HEFPI indicator value levels for 152 data points for which sources remained unchanged. These data points are listed in Appendix Table A1 
Conclusion
The HEFPI database will continue to evolve. New datapoints will continue to be added, through a mix of adding new indicators and additional datapoints to already included indicators. The process of improving the reliability of estimates will also continue, meaning that some existing datapoints may be revised or dropped in future versions. Documentation (like this working paper)
will be released to accompany new versions of the HEFPI database. 
